initially complicated cases. It did exclude those who left the area with a V15 or a V44 (record of treatment). It follows that uncured male cases returning to the infectious pool could have amounted at the most to 4 2 per cent. (32 x 13 per cent.) without the help of the social unit and 1 8 per cent. (14 x 13 per cent.) with such help. Neither of these figures should be tolerated. On a national scale in England and Wales alone, with defaulting between 10 and 30 per cent., and treatment failure between 2 and 12 per cent., it is fair to assume some 100 to 1,500 uncured cases per annum go back into circulation. On a global scale the situation is incalculable.
The epidemiological importance of 'feed back' has been stressed by Willcox (1965) and the effect of defaulting in the interpretation of treatment results by Hewitt (1969) . If defaulting is related to irresponsibility, then such patients may incline to a sexually promiscuous life. If a 100 per cent. cure is ever achieved with one-session treatment, then defaulting will cease to be of much importance, provided always that the necessary epidemiological enquiry has been satisfactorily concluded at the patient's first attendance. Moreover, it is to be expected on a priori grounds that the treated but uncured and defaulting patient would be more likely to carry a strain of gonococcus relatively resistant to the drug used in the original treatment. Apart from the contribution of human behaviour to the spread of venereal disease in general, this is what the gonorrhoea problem is all about.
Change in sensitivity patterns (1) UNITED KINGDOM The degree of resistance to penicillin and the number of strains of gonococci that are partially resistant are both said to be increasing, a fact frequently and quite rightly proclaimed by venereologists in their attempts to arouse public, medical, or official concern. Few reports of alternative drug trials commence without this observation. The statement, which would appear to be self-evident from the almost universal need for a steady increase over the years in the amount of penicillin necessary for the treatment of gonorrhoea, nevertheless requires some qualification. Curtis and Wilkinson (1958) quoted eight series between 1945 and 1954, comprising a total of 847 strains of gonococci with none less sensitive than would succumb to 0 125 u. /ml. (0-075 tLg. /ml.) penicillin. Their own subsequent series of 302 strains contained 14-2 per cent. that were less sensitive. As others have commented, the writing seemed to be on the wall over a decade ago. Letchner and Nicol (1961) , however, found that strains needing more than 0 05 u. /ml.
(0-03 Fg. /ml.) for inhibition fell from 19 to 9 per cent. between 1958 and 1960 and they attributed this to the introduction of a higher dosage of penicillin in the treatment of gonorrhoea. Nicol, Ridley, and Symonds (1968) found 37 per cent. of strains isolated in 1966 to be partially resistant to penicillin. Lynn, Nicol, Ridley, Rimmer, Symonds, and Warren (1970) found this figure to be 35 1 per cent., an apparent improvement probably not statistically significant. But at least there had been no worsening of the situation. A year previously, Leigh, Le Franc, and Turnbull (1969) had found 90 per cent. of strains sensitive to 0 2 u. /ml. (0125 ,ug. /ml.) or less. Thus they found 10 per cent. relatively insensitive strains by their standards. In the present series occurring in Newcastle, the authors have found 77 per cent. sensitive to 0-125 ,ug. /ml. (0-2 u. /ml.) or less leaving 23 per cent. relatively insensitive by these standards. But the line of demarcation between sensitivity and relative insensitivity in this series and others, e.g. Rees and Annels (1969) is accepted as occurring between 0 06 and 0-125 jig./ml. (0-1 and 0 2 u. /ml.) and therefore the percentage of sensitive strains (i.e. to 0 -06 ig. /ml. or less) is to be recorded as 63 -8 per cent., and of relatively insensitive strains as 36-2 per cent., which almost coincides with the figure of Lynn and others (1970) just referred to. This is also the line of demarcation accepted by Hilton (1971) who found 18-1 per cent. of strains requiring more than 0 05 u. /ml. (0 03 ig./ml.) for inhibition between 1964 and 1966 and 31-7 per cent. resistant by this standard between 1966 and 1969. (2) SCANDINAVIA When looked at over a wider horizon we find Olsen and Lomholt (1969) currently resistant to 0 3 u. /ml. (018 jig. /ml.) and he forecast the eventual uselessness of penicillin in the treatment of gonorrhoea. Warren (1968) has drawn attention to the different proportions of resistant strains at home and abroad as seen in Southampton. Willcox (1970a) referred to the 'increased resistance of the gonococcus to antibiotics in South East Asia', both with regard to the number of resistant strains and the degree of resistance attained by some. He cited many contributors testifying to this assertion. Keys, Halverson, and Clark (1969) Gray, Phillips, and Nicol (1970) A semblance of single-session treatment might be conceded to those workers who have used one drug in divided doses at a 5 to 6-hr interval. Willcox (1971) found 91 per cent. success with 1 2 g. triple tetracycline (Deteclo) given twice at 5 to 6-hrly intervals; Willcox (1969) achieved 95 7 per cent. success with demethylchlortetracycline 1-2 g. given orally to 107 cases twice at 5 to 6-hrly intervals; Groth and Hallqvist (1970) Gjessing and Odegaard (1965, 1966, 1967 )-97 per cent. success with 600,000 u. procaine penicillin and 1 g. ampicillin given in 500 male cases and 96 per cent. success with 600,000 u. procaine penicillin and 0 75 g. chloramphenicol; 98 per cent. success with 600,000 u. procaine penicillin and 0-5 g. chloramphenicol given to 250 male cases; 98-2 per cent. success with 600,000 u. procaine penicillin plus 1 g. chloramphenicol given to 500 cases.
Gundersen, Odegaard, and Gjessing (1969)-96-2 per cent. success in those followed (441 out of 500) who were given 1-2 m.u. procaine penicillin and 1 m.u. sodium penicillin G; 98-6 per cent. success in those followed (437 out of 500) who were given 1 g. probenecid plus 2 g. ampicillin, all failures occurring among cases with less sensitive strains of gonococci.
Olsen and Lomholt (1968) claimed 99 per cent. success but later (1969) suggested (and were credited by others (Gundersen and others, 1969) with 100 per cent. success using 1 g. probenecid plus (30 minutes later) 5 m.u. sodium penicillin G in 8 ml. of 0 5 per cent. lignocaine in 832 cases (eight subsequently positive cases being considered to be re-infections because all admitted to renewed coitus and all responded to the same treatment); Lomholt and Berg (1966) had previously reported 99-6 per cent. success in 228 cases using this same treatment schedule; Gray and others (1970) Lomholt (1969) did not tell us whether they looked or not in the absence of a discharge. Gray and others (1970) looked for gonococci on the first day of surveillance, but refer only to 'tests of cure' thereafter.
Gjessing and Odegaard (1966, 1967) Olsen and Lomholt (1968) and attested by Gray and others (1970) in which 1 g. probenecid by mouth is followed by 5 m.u. sodium penicillin G or benzyl penicillin dissolved in 8 ml. of 0 5 per cent. lignocaine given intramuscularly. This regime produces a 99 5 to 100 per cent. cure rate and is authoritatively advocated by Nicol (1971) (Csonka and Knight, 1967) . Penicillin failures were successfully treated with cotrimoxazole and cotrimoxazole failures were successfully treated with penicillin. The present trial involved combining penicillin and cotrimoxazole in the hope that each drug might eliminate the other's failures. Cotrimoxazole was chosen as an additive to penicillin in preference to a bacteriostatic broad-spectrum antibiotic, such as tetracycline, because the component parts of cotrimoxazole together exert a bactericidal effect by interfering at two different stages in the synthesis of folinic acid. As penicillin exerts its lethal effect by interfering with the development of the bacterial cell wall, the combined treatment suggested a strategic advance in therapeutics for it offered a double bactericidal onslaught on the gonococcus.
The success with cotrimoxazole, already referred to, had followed its administration over 2 to 4 days. As the object of the present exercise was to find a 100 per cent. effective one-session treatment, the question arose as to how much could be given at one swallow. According to the manufacturing firm, it was thought that a total of twelve tablets of cotrimoxazole could be tolerated before causing nausea or vomiting and it was known that this dose was well within the safety level. On the strength of this information a preliminary series of eight uncomplicated cases of gonorrhoea in males was treated, each with six tablets of cotrimoxazole dissolved in a tumbler of water. There were no untoward reactions. Of these eight patients, seven were cured, although four developed non-gonococcal urethritis and had subsequently to be given tetracycline. There was one failure who had to be re-treated with penicillin. The fact that some success had been achieved seemed to justify a further trial which is described below. Also excluded from the series were known regular defaulters who could not be relied upon to co-operate, and patients who gave a history of pencillin sensitivity. Schedules A, C, and D were not used unless the patient affirmed that he intended to stay in the neighbourhood. It was intended that patients on Penicillin plus cotrimnoxazole in gonorrhoea 283 cotrimoxazole alone who subsequently announced their intention of leaving the district were automatically to be given 2-5 m.u. Troplopen, but in the event none did so.
Methods
The initial diagnosis was made in the conventional manner by demonstrating Gram-negative intracellular diplococci in urethral smears. Specimens from all urethral discharges thus diagnosed were sent for culture and for gonococcal sensitivity testing to penicillin and to other antibiotics referred to later. Each patient was instructed concerning the avoidance of sexual intercourse and alcohol and the need for surveillance. Each was asked to attend on the 3rd or 4th day after treatment, again on the 7th day and again on the 14th day. Serological tests for syphilis were done on all patients at their first attendance.
At the first follow-up attendance urethral smears or scrapes were taken, using a saline-moistened loop if necessary, as judged by the dryness of the meatal orifice. Positive slides after treatment were in each case confirmed by a responsible member of the staff, who to avoid bias was never told before microscopic examination what the original treatment of the patient had been. It was intended that all cases that were positive on microscopy after treatment should be subjected to fresh culture and sensitivity tests, but not all such relapses and re-infections were thus investigated. Without waiting for the results of these tests these patients were all treated with 2-5 m.u. Triplopen, except those in Schedule B who had initially received this dosage of penicillin. These patients were subsequently treated with tetracycline by mouth, 500 mg. 6 hrly for 5 days.
Patients who were negative for gonorrhoea after the initial treatment were subsequently managed as follows:
If there was a urethral discharge or hazy urine on the 3rd or 4th day, they were given mist. potassium citrate (British National Formulary) and asked to return on the 7th day.
If they had no discharge and a clear urine on the 3rd or 4th day, they likewise had to come back on the 7th day.
If, on the 7th day, they had a urethral discharge or hazy urine or even a clear urine with many threads, the discharge or urine was examined by Gram-staining, and if negative for gonococci non-gonococcal urethritis was diagnosed; they were then given tetracycline, 500 mg. four times a day for 5 days and asked to return on the 14th day.
If, on the 7th day, they had no urethral discharge and their urine was clear, they were asked to return on the 14th day, those with a few threads present being given mist. potassium citrate.
On the 14th day the presence of non-gonococcal urethritis on any evidence (discharge, hazy urine, threads) resulted in a prescription for tetracycline and routine follow-up of the non-gonococcal urethritis.
If they were without discharge on the 14th day and had a clear urine, they were invited to return at the 6th week and at the 13th week after last coitus for intermediate and final serological tests for syphilis.
Bacteriological methods
Chocolate agar plates containing polymyxin (2,500 i.u. per ml.) and ristocetin (0 5 ig./ml.) were inoculated in the clinic. These were incubated in candle-jars for 16 hrs at 36°C. The next day the plates were transferred to the laboratory, which is adjacent to the clinic. Positive cultures were identified as Neisseria gonorrhoeae by (i) colonial appearance, (ii) Gram-stained (Gjessing and Odegaard, 1962) , the plates giving final concentrations between 0 0075 lg. (0-0125 u./ml.) and 0 96 ig./ml.
(1 6 u./ml.).
For the latter test the inoculum was prepared by emulsifying a loopful from an 18-hr subculture in 1 ml. glucose phosphate broth and shaking for 5 min. on a flask shaker. This gave a uniform suspension with a density approximating to 1 in 5 dil. of Ba.,SO4 standard (U.S. P. H.S., 1963 (Table I) . There were twenty re-infections included in the trial but only two of these occurred within the first 2 weeks of surveillance and had therefore to be differentiated from relapse.
Eight further re-infections were excluded because they occurred after the trial period was over. Thus, 26 re-infections occurred after the routine 2 weeks' surveillance after initial treatment. Single individuals (210) were exactly twice as numerous as married (105). Their age distribution followed the familiar pattern, 27 (8-6 per cent.) being teenagers (Table II) . Racial origin was not recorded for the numbers of overseas patients were negligible (many cases from the merchant navy perforce departing with V44's). Sensitivities to penicillin All urethral discharges positive on Gram-staining were cultured and when gonococci were grown they were sub-cultured and tested for penicillin sensitivity (Table IV) (Table  V) . It is from these 240 cases in which the sensitivity levels were assessed that much of the results were recorded and deductions made. When the numbers and percentages of sensitive and less sensitive strains of gonococci are considered as they occurred in infections derived locally, elsewhere in the U.K., and abroad, it is observed from Table V that the ratio of sensitive to less sensitive strains (121 to 60) acquired locally is similar to the present-day national pattern, i.e. 2: 1. Infections acquired elsewhere in the United Kingdom (sensitive 13, less sensitive 12) and abroad (sensitive 7, less sensitive 7) give ratios of 1: 1.
It is of interest in this context to compare the Newcastle figures for 1970 with the Southampton figures for 1958 to 65 (Warren, 1968) . Although some of the figures for Newcastle are small and none of the differences achieve statistical significance, the pattern is similar to that of Southampton. In order to make this comparison, however, it must be noted that Warren's line of demarcation was drawn between MICs of 0 03 u./ml. (0-018 Fg./ml.) or less for sensitive organisms and 0-06 u./ml. (0-036 1±g./ml.) or more for less sensitive organisms. The Newcastle figures had therefore to be calibrated with this Table. Cases in which gonococci persisted or re-appeared within the first 2 weeks after treatment were classed as treatment failures, provided the patients denied sexual intercourse. Out of 335 patients treated, there were 26 such failures, none of whom admitted intercourse since treatment (Table VII) . There were two re-infections within the first 2 weeks foUowing treatment (see Master Table) . Of eighteen reinfections occurring after the first 2 weeks, none denied intercourse. There were 25 (7 5 per cent.) complete defaulters, after which the law of diminishing returns operated. 262 (78 2 per cent.) were followed for 2 weeks. There were no known relapses after 2 weeks' surveillance. Re-infection - Changes in penicillin sensitivities upon re-infection and in relapse Both the patients who became re-infected during the first 2 weeks of surveillance harboured organisms with MICs of 0 4 u. /ml. (0-25 jig. /ml.) at their first infection and of 0-2 u. /ml. (0O125 ,ug. /ml.) at the second, but these differences cannot be regarded as significant. Not all schedules are strictly followed. Many plans go awry. Of the nineteen relapsing patients for whom the original MICs were known, the subsequent culture was lost in one, neither the MIC nor disc sensitivity was ascertained in ten, and MICs were ascertained in four out of the remaining eight cases. Two showed identity of MIC at the level of 0-2 u./ml. (0'125 ,tg./ml.) in one case and 0 4 u./ml. (0-25 ,ug./ml.) in the other; two showed disparity, from 0-4 u./ml. (0-25 jig./ml.) to 0-1 u/ml, (0-06 jig./ml.) and to 0-025 u./ml. (0-015 ,ug.n/ml.) respectively. In the four remaining cases disc sensitivities were recorded as follows: three originally insensitive strains were still insensitive at relapse and one originally sensitive strain showed insensitivity upon relapse.
Adverse reactions There were no untoward or adverse reactions to any of the four treatment schedules.
Summary
This trial was undertaken on the assumption that combining penicillin and cotrimoxazole would constitute a double onslaught on the gonococcus and might lead to a 'near 100 per cent.' success rate in single-session treatment.
Four schedules of single-session treatment were used in men with uncomplicated gonorrhoea: (A) 103 based on the numbers treated, were 91 3, 93 2, and 97-1 per cent. respectively. The 'real' cure rates, based on the numbers followed-up for 14 days, were 88-9, 91-4, and 96 5 per cent. respectively.
The literature is reviewed concerning changing patterns of gonococcal sensitivity to penicillin as they occur in the United Kingdom, Scandinavia, Africa, Asia, and America, and attention is drawn to a steady state of relative insensitivity of strains of about 35 per cent. for the past 6 years or so in Europe.
The literature concerning successful treatment claims (over 90 per cent. success) is reviewed, as they relate to one or two drugs at a single session; to the addition of potentiators; and to cotrimoxazole.
In Schedules A, B, and D, the failure rates among the penicillin sensitive group (MIC equal to or less than 0 1 u./ml. [0 06 ,ug./m1.]) amounted to 2-1., 4-1, and 2 per cent. respectively. Among the less sensitive group (MIC equal to or greater than 0-2 u. /ml. [0-125 ,ug. /ml.]) the failure rates amounted to 17 4, 13, and 6-1 per cent. respectively.
Neither doubling the dose of penicillin nor the addition of cotrimoxazole affected the incidence of concomitant non-gonococcal urethritis.
There were no adverse reactions. 
